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COMPOSITE CATHETER STABILIZING DEVICES, METHODS OF 
MAKING THE SAME AND CATHKTEK EXTRACTING DEVICE 

Field of the Invention 
The present invention relates to a new catheter 
assembly, a catheter stabilizing -device and a device for 
removing a catheter assembly having a catheter stabilizing 
device. 

Background of the Invention 
Catheters, shunts, drainage tubes and the like, 
generally referred to herein as catheters, may be located in 
various locations within the human body for the introduction 
and removal of fluid from the body. Once in place, such 
catheters are typically anchored by a stabilizing device or 
sutured in place. Stabilizing devices generally are 
provided in several different types. Many catheters include 
a winged, collar or cuff haying suture holes formed in an 
outer area of the device. The collar or cuff freely rotates 
about the catheter. Catheters may also be taped to a 
patient's skin, however, taping alone is generally hot 
sufficiently reliable to stabilize the device. 

Another common catheter stabilizing device is a 
tissue-ingrowth cuff. Such a cuff is typically made of 
Dacron® or a similar biocompatible material, and is attached 
by an adhesive layer to the outpr surface of a catheter 
cannula. The cuff is generally 1 located on the catheter such . 
that when a distal portion of the catheter is in position in 
a. location to. be catheterized, the cuff is positioned 
external to the catheterized part of the body, but below the 
surface of the skin in subcutaneous tissue. 

In some cases, the cuff rs positioned on the 
catheter such that when the distal portion of the catheter 
is inserted in the body part, the cuff is located in a 



subcutaneous tunnel. The tunnel is formed by a tunnelling 
tool, such as a trocar, either before or after cannulation 
of the vessel with the distal portion of the catheter* The 
proximal portion of the catheter having the cuff is drawn 
through the tunnel by the tool while the tool passes through 
the subcutaneous tissue. The cuff is generally sized such 
that when the procedure is done, the cuff will fit snugly, in 
the tunnel or other area . 

After a period of time, the surrounding tissue 
grows into the. fabric of the cuff such that the catheter is 
stabilized in the catheterized location. In addition, the- 
catheterized location and the subcutaneous tunnel are sealed 
off, preventing foreign bodies from entering the wound and 
blood from exiting or pooling around the catheter near the 
exit site,, thereby preventing patient infection. While such 
fabric cuffs are inexpensive to make and are generally 
effective at stabilizing a catheter, they are also difficult 
to remove. 

In order to remove such a cuff from ingrown 
subcutaneous tissue, such as a tunnel, a physician has to 
detach the cuff by cutting around the cuff with a scalpel. 
The physician has to cut the subcutaneous tissue surrounding 
all edges of the cuff into which tissue has grown. Tissue 
growth/occurs substantially transverse to the longitudinal 
axis of the cuff around the outer circumference of the cuff. 
In addition, tissue growth occurs at angles oblique to the 
longitudinal axis of the .cuff along both of the cuff's side 
edges. The physician must cut around the circumference of 
the cuff and both side edges to detach the cuff in a 
difficult, time-consuming surgical procedure that can 
increase patient bleeding. Such prolonged surgery and 
increased bleeding presents several "risks to both the 
physician, and patient, including the increased risk of 
infection. The procedure may also possibly contribute to an 
increased chance of scar tissue build-up within the 
subcutaneous area such that patients requiring multiple 



catheterization procedures may become increasingly difficult 
to catheterize. 

The fabric cuffs also pose problems in the 
subcutaneous tunnelling procedures. Because the cuffs are 
sized to provide a snug fit in the subcutaneous area, they 
are difficult to pull smoothly through the tunnel. With 
catheters formed of softer durometer materials , such as 
pellethane and silicone, for example, the cuffs increase the 
risk that the catheter will snap or break apart during the 
tunnelling or removal procedure, and tend to elongate the 
tube and alter its dimensions. The stress placed on the . 
proximal end of the catheter during the tunnelling procedure 
or during removal to pull the catheter through the tunnel is 
concentrated at the location of the cuff. As the cuff fits 
snugly within the subcutaneous tunnel, frictional forces 
against the tunnel wall affect the tunnelling and removal of 
the catheter. If the catheter breaks during removal, the 
physician may have to perform a further procedure to remove 
the broken-of f distal portion of the catheter left within 
the patient. If the catheter breaks during. the initial 
tunnelling procedure, the physician may have to completely 
recatheterize the patient. 

Based oh the foregoing disadvantages of prior art 
catheter stabilizing devices, particularly fabric cuffs, 
there is a need in the art for a stabilizing device which 
prevents the pooling of blood and invasion of foreign bodies 
by sealing a catheterized location, but which does not tend 
to break during placement , or removal and which is easily 
removable without prolonged or invasive surgical cutting of 
subcutaneous tissue - There is also a need in the art for a 
device for safely removing such a stabilizing device from a 
subcutaneous location without the need for surgical cutting 
of the subcutaneous tissue. 

Summary of the Invention 

The catheter stabilizing cuff of the present 
invention provides structural reinforcement to a catheter 



such that the catheter does not tend to break during 
catheterization or removal. It is easily removable without 
prolonged or invasive surgical cutting of subcutaneous 
tissue. Further, it can be removed without any surgical 
cutting when using the device for removing a catheter 
assembly of the present invention. 

The present invention includes a composite 
catheter stabilizing device which includes a cuff and a 
first and second end piece. The cuff has a first edge and a 
second edge, and is configured for positioning around a 
catheter. The device also includes a first end piece and a . 
second end piece. The first and second end pieces have 
internal surfaces which define tubular openings that extend 
through the end pieces. The first end and secbnd end pieces 
have external surfaces which are tapered from their first 
sides to their second sides. The first sides of the first 
and second end pieces abut the first and second. edges of the 
cuff, respectively. The second sides of the first and 
second end pieces are configured for receiving a catheter in 
facing engagement. 

The invention also includes a catheter assembly 
which includes a catheter and a catheter stabilizing device. 
The catheter has an external surface and at least one lumen 
which extends through the catheter. The stabilizing device 
includes a cuff / a first end piece and a second piece. The 
cuff has a first edge and a second edge, and is adhered to 
the. external surface of the catheter - The first and second 
end pieces have external surfaces and internal surfaces i 
which are configured to conform to the external surface of 
the catheter in facing engagement . The external surfaces of 
the first and second end pieces are. tapered from the first, 
sides of the first and second end pieces, which respectively 
abut the first and second edges of the cuff, to the second 
sides of the first and second end pieces 1 

The invention also includes a method for making a 
catheter assembly having a composite catheter stabilizing 



device. A cuff having a first edge and a second edge is 
affixed to the external surface of a catheter. A first end 
piece having an internal surface , a first side and a second 
side is positioned around the external surface of the 
catheter such that the first side abuts the first edge of 
the cuff. A second end piece having an internal surface, a 
first side and a second side is positioned around the 
external surface of the catheter such that the first side 
abuts the second edge of the cuff. The first and second end 
pieces are tapered from their first sides to their secoiid 
sides. The first and second end pieces -are affixed to the 
external surface of the catheter such that the second sides 
of the end pieces are in facing engagement with the external 
surface of the catheter. 

In an alternative embodiment, the method includes 
forming a unitary catheter which has an external surface, a 
lumen extending through the catheter, and a first and a 
second end piece* The first and second end pieces are 
tapered from the external surface of the catheter to first 
sides which lie in a plane perpendicular to the longitudinal 
axis of the catheter. The first sides of the first and. 
second end pieces are facing and spaced* from each other. A 
cuff having a first edge and a second edge is affixed to the 
external surface of the catheter between the first and 
second end pieces such that the first edge of the cuff * abuts 
the first side of the first end piece and the second edge of 
the cuff abuts the first side of the second end piece . The 
end pieces and the cuff form the composite catheter 
stabilizing device. 

An alternative embodiment of a composite catheter 
stabilizing device is included in the invention which 
includes a unitary base and a cuff. The base has an 
internal surface which defines a tubular opening that 
extends through the base and that has a first end piece, a 
second end piece, and an. annular central portion positioned 
between the first and second end pieces. The first end 
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piece has an external surface tapered from a first side 
toward, a second side, the second end piece has an external . 
surface tapered from a first side to a second side and the 
internal surface is configured for positioning around a 
catheter. The cuff has a first edge that abuts the first 
side of the first end piece and a second edge that abuts the 
first side of the second end piece. The cuff is configured 
for positioning around the central portion of the base. 

An alternative method is also provided for making 
a catheter assembly haviiig a composite catheter stabilizing 
device. The method includes affixing a base to the external 
surface of the catheter. The base has an internal surface 
which defines a tubular opening and has a first end piece/ a 
second end piece and a central portion. The base is 
affixed to the catheter such that the internal surface of 
the base is in facing engagement with the external surface 
of the catheter. The external surfaces of the first and 
second end pieces are each tapered from a first side to a 
second side* A cuff is affixed to the external surface of 
the central portion of the base such that a first edge of 
the cuff abuts the first side of the first end piece and a 
second edge of the cuff abuts the first side of the second 
end piece. 

A device for removing a catheter assembly having a 
catheter stabilizing device including a tissue ingrowth cuff 
from a subcutaneous location is also provided in the present 
invention. The device includes a handle and a head. The 
handle has a proximal end/ and a distal end. The head is 
attached to the distal end of the handle, and has an - 
external gripping surface. The head is sized for insertion 
into a lumen of a catheter assembly having a tissue ingrowth 
cuff for gripping an internal surface of the catheter 
assembly within the cuff and dislodging the cuff from 
surrounding tissue. 

A method for removing a catheter assembly having a 
catheter stabilizing, device including a tissue ingrowth cuff 



which is grown into a subcutaneous location is also included 
in the present invention. The catheter assembly is removed 
by a device having a handle and a head having an external 
gripping surface. The method includes inserting the head of 
the device into a proximal end of a lumen extending through 
the catheter assembly, inserting the head further into the 
lumen by pushing the handle of the device until a distal end 
of the head is substantially longitudinally aligned with a 
distal end of the tissue ingrowth cuff, and pulling the 
handle to dislodge the tisstie ingrowth cuff and to remove * 
the catheter assembly from the subcutaneous location. 

Brief Description of the Drawings 
The following description of the preferred 
embodiment of the invention, will be better understood when 
read in conjunction with the appended drawings. For the 
purpose of illustrating the invention, there are shown in 
the drawings embodiments which are presently preferred. It 
should be understood, however, that the invention is not 
limited to the precise arrangements and instrumentalities 
shown. In tlie drawings, like numerals are used to indicate 
like elements throughout. In the drawings: 

Fig. 1 is a plan view of a preferred embodiment 
of a catheter having a stabilizing device affixed to the 
external surface of the catheter according to the present 
invention; 

Fig. 2 is an enlarged plan view of the catheter 
stabilizing device of Fig. 1; ; 

Fig. 2A is cross -sectional view of the catheter 
stabilizing device of Fig. 2 taken along line 2A-2A; 

Fig. 2B is a cross- sectional view of the catheter 
stabilizing device of Fig. 2A taken along line 2B-2B; 

Fig. 2C is a cross -sectional view of the catheter 
stabilizing device of Fig. 2A taken along line 2C-2C; 



Fig . 3 is a plan view of a preferred method- for 
making a catheter assembly having a composite catheter 
stabilizing device according to the present invention; 

Fig. 4 is an enlarged perspective view of an 
alternative method for making a catheter assembly having a 
composite catheter stabilizing device according to the 
present invention; 

Fig. 5 is a partially broken away perspective 
view of a catheter assembly according to the present 
invention being removed from a subcutaneous location with a 
removal device according to the present invention; 

Fig. 5A is an enlarged portion of the catheter 
assembly and removal device of Fig. 5 enclosed within the 
broken circle; and 

Fig. 6 is a cross-sectional view of a catheter 
having an alternative embodiment of a stabilizing device 
according to the present invention. 

Detailed Description of Preferred Embodiments 
Certain terminology is used in the following 
description for convenience only and is not limiting . The 
words "right;" "left," "lower , " "upper," "downward" and 
"outward" designate directions in the drawings to which 
reference is made. The terminology includes the words above 
specifically mentioned, derivatives thereof, and words of 
similar import. 

Referring now to the drawings in detail , there is 
shown in Fig. 1 a- catheter assembly, generally designated as 
10, having a catheter 12 and a stabilizing device 14 
according to the present invention. The catheter 12 has an 
external surface 16 and at least one lumen 18 extending 
therethrough. It will be Understood, based on this . 
disclosure, that the catheter 12 may be any catheter 
suitable for. introducing or removing fluid from the body 
which requires subcutaneous securement, including, for 
example, a Tesio catheter , a single-lumen catheter, a shunt 



or drainage tube, a parenteral nutrition catheter, an 
oncologic catheter, a peritoneal dialysis catheter, a dual- 
lumen catheter, a. triple-lumen catheter and the like. 

The catheter 12, and the stabilizing device 14 may 
be formed of the same or different materials. Either or 
both of the catheter 12 and the stabilizing device 14 are 
preferably made of a biocompatible plastic or elastomer, 
more preferably from a biocompatible elastomer. Suitable 
biocompatible plastics include materials such as, for 
example, polyethylenie, homopolymers and copolymers of vinyl 
acetate such as ethylene vinyl acetate copolymer, 
polyvinylchlorides , homopolymers and copolymers of acrylates 
such as polymethylmethacrylate, polyethylmethacrylate, 
polymethacrylate, ethylene glycol dime thacryl ate, ethylene 
dimethacrylate and hydroxymethyl methacrylate, 
polyurethanes , polyvinylpyrrolidone , 2 -pyrrol idone , 
polyacrylonitrile butadiene, polycarbonates,- polyamides, 
f luoropolymers such as poly tetrafluoroe thy lene and polyvinyl 
fluoride, polystyrenes, homopolymers and copolymers of 
styrene acrylonitrile, cellulose acetate, homopolymers and 
copolymers of acrylonitrile butadiene styrene, 
pplymethylpentene , polysulfones, polyesters, polyimides , 
polyisobutylene, polymethyl styrene and other similar 
compounds known to those skilled in the art- It should be 
understood that these possible biocompatible polymers are 
included above for exemplary purposes and should not be 
construed as limiting. If a biocompatible polymeric 
material is used to form the catheter 12 and/or the 
stabilizing device 14 , it is most preferred that the - 
polymeric material includes a polyurethane or a polyolef in 
polymeric material . 

: Suitable, preferred, biocompatible elastomers for 
use in forming the catheter 12 and the stabilizing device 14 
include biocompatible elastomers such as medical grade 
silicone rubbers, polyvinyl chloride elastomers, polyolef in 
Homopolymeric and copolymeric elastomers, urethane-based 
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elastomers, and natural rubber or other synthetic rubbers. 
The catheter may be formed of any of the above materials, or 
similar materials, depending upon the particular application 
of the catheter 12. For. the purposes of describing the 
preferred embodiment of the assembly 10 herein, the 
stabilizing device 14 will be described in combination with 
a single-lumen Tesio catheter as shown in Fig. 1, however, 
it should be understood, that the invention is not limited 
to use on Tesio catheters. 

Preferably, the. stabilizing device 14 is made of 
elastomeric material such that the stabilizing device 14 is 
flexible, durable, and easily conformable to the shape of 
the subcutaneous location in which the catheter 12 is to be 
stabilized. The material used for making the device 14 may 
be of varying degrees of hardness. It is preferred that if 
the catheter 12 and the stabilizing device 14, are used for • 
hemodialysis applications particularly, that they be formed 
of a silicone elastomer which preferably has a hardness of 
at least about 80-A on a Shore durometer scale. While it is 
preferred to have a higher. Shore durometer hardness if a 
biocompatible elastomer is used, particularly for 
hemodialysis, it is also possible to make a device from an 
elastomer having a lower Shore durometer hardness without 
departing from the spirit of the invention. 

It will be understood, based on this disclosure, 
that the catheters 12 and stabilizing device 14 "may also be 
radiopaque depending on their intended use* 

The device 14 includes a cuff 15, preferably 
including a material such as Dacron 0 polyester and similar 
materials which are useful for forming tissue ingrowth cuffs 
in a manner which will.be known to those skilled in the art 
based on this disclosure. Such a cuff may further be 
impregnated with, for example, antibacterial substances, 
silver, antibiotics and the like. While a fabric tissue 
ingrowth cuff is preferred, the cuff 15 may also be formed 
of other biocompatible materials, or biocompatible materials 



- 11 - 



having a fabric tissue ingrowth cuff on their external 
surface, as long as the device 14 includes a means for 
stabilizing the device 14 within a subcutaneous location. 

The cuff is configured for positioning around a 
catheter, for example, if a fabric cuff 15 is used, the cuff 
15 is cut into a generally rectangular-shaped piece of 
fabric and then fitted on a proximal portion of the catheter 
12 which will be positioned in a subcutaneous location for 
stabilizing the catheter 12. The location of the cuff 15 
and the device 14 oh the catheter 12 depends upon the 
particular application of the catheter. For example, for a 
Tesio catheter, the device 14 would be positioned such that, 
the cuff 15 would lie within a subcutaneous tunnel formed 
proximal to a vessel in the body, such as the internal 
jugular vein, when that vessel has been catheterized with a 
distal portion of the catheter 12. Surrounding tissue cells 
within the tunnel will grow into the fabric cuff 15 
stabilizing the catheter in the subcutaneous location. 

The generally rectangular portion of fabric is 
wrapped around the catheter preferably only one time without 
any overlapping of the fabric. The fabric cuff is affixed 
or adhered to the external surface 16 of the catheter 12 to 
form the cuff 15. The cuff may be affixed by any suitable 
medical grade adhesive. Any suitable pressure or heat 
sensitive medical grade adhesive may be used such as, for 
example, Dow Corning Silicone Medical Grade Adhesive. 
However, other biocompatible adhesives are also acceptable. 
Once the cuff 15 is positioned around the catheter 12, the 
cuff 15 has a first edge 17 and a second edge 19 as shown in 
Figs. 2 and 2A. 

The first end piece 20 and the second end piece 22 
of the stabilizing device 14 preferably have respective 
internal surfaces 24, 26 which define respective tubular 
openings 28, 30 that extend through the end pieces and which 
are preferably configured to conform to the external surface 
of the catheter on which they are used, preferably in facing 
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engagement. The . openings 28 , 30 are preferably generally 
cylindrical ly shaped for use on catheters having a generally 
circular cross section. However, the cross section of the 
openings 28, 30 may be oval, elliptical or other similar 
shapes depending primarily on the shape of the catheter on 
which the device is to be used. 

The first end piece 20 has an external surface 31 
which is tapered from a first side 32 which abuts the first 
edge 17 of the cuff 15 to a second side 34. The end piece 
20 is tapered radially such that the outer diameter of the 
first side 32 is larger than the outer diameter "of the 
second side 34. The decrease in the diameter from the first 
side 32 to the second side 34 may be constant over the end 
piece. 20 such that a preferred f rustoconically- shaped end 
piece 20 is formed or may be variable such that a more 
curved shaped end piece 20, for example, a "football" -shape, 
a "bullet "-shape or similar elliptical shape, is. formed. 

If the end piece 20 is tapered with a constantly 
decreasing diameter to form a f rustoconically- shaped end 
piece, depending upon the diameter of the first side 32, the 
angle corresponding to the slope of the taper, as measured 
between the longitudinal axis of the catheter and the 
external surface of the end piece 20 may range from about 
20° to 75° , preferably about 25° to about 50°, and more 
preferably about 40° to about 50°. The angle may be smaller 
or larger depending upon several factors, including, the 
material of construction of the catheter, the width of the 
opening 28, and the type of tissue in which the device will 
be located. For example, a device having a smaller width 
opening 28 such as 9 FR would be typically used with a 
catheter having a comparably small diameter . Smaller 
catheters in general, may require additional reinforcement 
and will be used in smaller subcutaneous locations such that 
the angle of taper will also be smaller. An end piece 20 as 
used on a larger diameter catheter, for example, an 18 FR 
catheter, may require a larger angle of taper. 
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When the catheter is formed of a material which is 

more likely to. break upon application of a pulling force on 

the catheter, i . e , . a silicone material, may require a 

smaller angle of taper than necessary with more resilient 

materials to provide additional structural reinforcement to 

the catheter. 

The second end piece 22 also has an external 

surface 35 which is tapered from a first side 36 which abuts 

the second edge 19 of the cuf f 15 to a second side 3 8 in the 

same manner as the first end piece 20. The second sides 34, 

3 8 of the end pieces 20, 22 are preferably configured to 

receive the external surface 16 of the catheter 12 in facing 

engagement to prevent fluid from entering the device . 

In the preferred design shown in Figs. 2 A to 2C, 

the first sides 32, 36 of the first and second end pieces 

20, 22 have generally annular cross- sections which lie in . 

planes generally perpendicular to the longitudinal axis of 

the catheter 12. Preferably, the first sides 32, 36 have a 

cross -sectional diameter d.^ as shown in Fig. 2B which is 

substantially the same as. the cross-sectional outer diameter 

d 2 of the cuff 15 as shown in Fig. 2C when it is positioned 

around the catheter 12 as shown in Figs. 2A to 2C. The 

first sides 32, 36 when positioned against the cuff 15 

should be flush with the edges 17 , 19 of the cuff to 

substantially prevent tissue ingrowth into the edges 17, 19 

of the cuff. . 

It is also preferred that the first and second end 

pieces 20, 22 are f rustoconically shaped to facilitate 

» 

passage through the subcutaneous location in which the 
catheter 12 is to be stabilized. The tapered portion and 
decreased diameter of the end pieces 20, 22 helps reduce 
friction and drag while moving through a subcutaneous 
location, but the diameter of the cuff is still capable of 
providing a sufficiently snug fit in the subcutaneous 
location to allow for prevention of bleeding Mad for 
promoting tissue ingrowth. 



- 14 - 



In addition, while it is possible to form the end 
pieces 20, 22 such that they are hollow and only in facing 
engagement with the external surface 16 of the catheter 12 
at their second sides 34, 38, it is preferred, for stronger 
structural integrity, that the first and, second end pieces 
20 , 22 are solid, as shown in Fig. 2, along their entire 
length. As such, it is preferred that the internal surfaces 
24, 26 be flush with the internal surface 16 of the catheter 
12. By forming the device 14 in this manner, the risk of 
blood or tissue entering between the device 14 and the 
catheter 12 is minimized. 

The end pieces 20, 22 may be separately formed and 
heat -molded to the catheter 12 after manufacture of the 
catheter 12 by any suitable heat-molding method, including 
injection molding, transfer molding, RF induction and the 
like. Alternatively, they may be integrally formed by using 
such heat -molding methods to form the catheter 12 as a 
unitary catheter having the end pieces 20, 22 pre-formed on 
the external surf ace 16 as shown in Fig. 4. If the end 
pieces 20, 22 are separately formed, they may also be 
affixed to the external surface 16 of the catheter 12 by a 
medical grade adhesive, by ultrasonic welding using an 
ultrasonic horn in a mariner which will be known to those 
' skilled in the art or by any other suitable method of 
adhesion. 

An alternative embodiment of a catheter assembly 
10' is shown in Fig. 6. The alternative assembly 10' 
includes a catheter 12 and a composite catheter stabilising 
device 14' which includes a unitary base 62. The catheter 
may be any suitable catheter 12 as described above with 
respect to assembly 10. The base 62 has an internal surface 
64 which defines a tubular Opening 66 that extends through 
the device 14'. The internal surface 64 is configured for 
positioning around a catheter 12. The base 62 may be formed 
of the same materials used to form the first and second end 
pieces 20, 22 of assembly 10. 
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The base 62 is integrally formed of a first end 
piece 20' , a second end piece 22' and an annular central 
portion 68 positioned between the ends 20' , 22'. The end 
pieces 20' , 22' are identical to the end pieces 20, 22 
described above, with the exception that. they are 
interconnected by the central annular portion 68. The 
unitary base 62 may be separately formed, or formed as a 
part of a unitary catheter assembly in the manner shown ih 
Fig. 4, and as described herein, with respect to the 
catheter assembly 10 

If formed independently of the catheter 12, the 
base 62 may be affixed to the external surface of the 
catheter 12 by any suitable heat molding method or by use of 
adhesive, ultrasonic welding or any other suitable method of 
adhesion. By connecting the end pieces 20', 22' with the 
central portion 68 to form a unitary base 62, the device 14' 
has enhanced structural integrity which may provide further 
reinforcement for the catheter 12 within the assembly when 
pulling the proximal portion of the catheter through a 
subcutaneous location. 

A cuff 15' has a first edge abutting the first 
side of the first end piece 20' and a second edge abutting 
the first side of the second end piece 22' in a manner 
similar to that shown with respect to assembly 10. The cuff 
15' is configured for positioning around the exterior 
surface 70 of the annular central portion 68 as shown in 
Fig. 6. The cuff may be affixed to the central portion 68 
by any suitable method, for example, in the same manner as 
the cuff 15 is affixed to the external surface of the 
catheter 12 in the composite device 14 of assembly 10 
described above. 

Methods .for making the catheter assembly 10 having 
a composite catheter stabilizing device are also included in 
the present invention. In one embodiment as shown in Fig. 
3, a cuff, such as the cuff 15 described above, is affixed 
to the external surface 16 of a catheter , such as the 
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catheter 12 described above. Preferably, a tissue ingrowth 
fabric cuff having an adhesive layer on one surface of the 
cuff 15 is wrapped around the external surface of the 
catheter 12 such that the adhesive affixes the cuff 15 to 
the catheter in the manner shown in Fig.. 3. 

A first end piece 20 having an internal surface 24 
which defines a tubular opening 28 as shown in Fig. 2A is 
positioned around the" external surface 16 of the catheter 
such that the- first side 32 of the end piece 20 abuts the 
first edge 17 of the cuff 15. The second end piece 22 has 
an internal surface 26 which defines a tubular opening 30 as 
shown in Fig; 2A. The end piece 22 is positioned around the 
external surface 16. of the catheter 12 such that the first 
side 36 abuts the second edge 19 of the cuff 15. 

The first and second end pieces 20 , 22 are affixed 
to the external surface of the catheter such that the 
.internal surfaces 24, 26 of the end pieces 20, .22 are 
preferably in facing engagement with the external surface 16 
of the catheter 12. Preferably, the first and second end 
pieces are affixed to the -catheter 12 by any suitable method 
of heat -molding the first and second end pieces onto the 
catheter in a manner which will be understood by those 
skilled in the art- Preferably, the first and second end 
pieces 20, 22 are affixed to the catheter by a suitable 
method of transfer molding. Alternatively, the first and 
second end pieces may be affixed to the external surface of 
the catheter 12 by use of an adhesive or by ultrasonically 
welding the pieces 20, 22 to the external surface 16. 

In an alternative method for making a catheter 
assembly having a composite catheter stabilizing device, a 
unitary catheter 12 is formed by preferably heat molding a 
biocompatible polymer such as those described above. The 
mold should be shaped to form a unitary catheter 12 having a 
first end piece and a second end piece in a single unit as 
shown in Fig. 4. Any heat-moldable process* may be used to 
form the unitary catheter 12 . The end pieces may be formed 
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in the same manner, and will be referred to for the purposes 
of describing the method, as similar to the first and second 
end pieces 20/ 22 described above. The first end piece 20 
is radially tapered from an external surface of the catheter 
12 toward a first side 32, which preferably lies in a plane 
perpendicular to the longitudinal axis of the catheter. 12 as 
shown in Figs . 2 and 4 . The second end piece 22 is radially 
tapered from the external surface of the catheter toward a 
first side 36 lying in a plane perpendicular to the 
longitudinal axis of the catheter. The first side of the 
.first portion 20 and the first side of the second portion 22 
of the unitary molded catheter should be facing each other, 
but spaced apart as shown in Fig. 4. 

A cuff 15, such as that described above having a 
first edge 17 and a second edge 19 is affixed to the 
external surf ace 16 of the catheter 12' by a suitable 
adhesive between the first and second end pieces 20, 22 such 
that the first edge i7 of the cuff 15 abuts the first side - 
32 of the first end piece 20 and the second edge 19 of, the 
cuff 15 abuts the first side 36 of the second end piece 22. 

The method for making the composite assembly 10' , 
shown in Fig. 6, may be described with reference to Figs. 3, 
4 and 6. A unitary base 62, as shown in Fig. 6 and 
described above, is affixed to the external surface of the 
catheter 12 such that the internal surface 64 of the base 62 
is in facing engagement with the external surface of the 
catheter. The base 62 may be affixed to the catheter by 
sliding the base 62 along the catheter and affixing the base 
62 to the external surface with an adhesive, by any suitable 
heat-molding method, or by ultrasonic welding, in a manner 
similar to the method as shown in Fig. 3 for the assembly 
10. 

Alternatively, the base as shown in Fig. 6 may be 
integrally molded with a catheter 12 to form a unitary 
assembly 10' in a manner similar to the method of forming 
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the unitary assembly 10 including the -device 14 as shown in 
Fig. 4. 

The cuff 15'. is then affixed to the external 
surface 70 of the annular central portion 68 of the base 62 
by any suitable method of adhesion such that the edges of 
the cuff 15' abut the first sides of the first and second 
end pieces 20' , 22' . The cuff 15' may be affixed to the 
central portion 68 by any suitable method such as those 
described above with respect to affixing the cuff 15 to the 
external surface of the catheter 12 when making assembly 10. 

By forming a composite stabilizing device 14 or 
14' such as those described above, the removal of the 
catheter 12 from the subcutaneous location is greatly 
simplified arid improved. Because of the design of the 
device 14 , 14' as shown in Figs. 1,. 2, 2A, 4 and 6, wherein 
the edges 17, 19 of the cuff abut the end. pieces 20, 22, 
growth of subcutaneous tissue into the first and second 
edges 17, 19 of the cuff, as occurs with ordinary 
stabilizing cuffs, is substantially prevented and tissue 
grows only in a direction generally perpendicular to the 
longitudinal axis of the catheter assembly. The positioning 
of the end pieces 20, 22 substantially prevents tissue from 
growing into the edges 17, 19 of the cuff. Thus, to remove 
the catheter, the physician need only cut around the 
external circumference of the cuff to extricate the cuff 
from the subcutaneous tissue. 

The tapered design of the end pieces allows for a 
smoother passage of the cuff through a subcutaneous area, 
while still providing a sufficiently snug fit for tissue 
ingrowth. Further, the stabilizing devices 14, 14' provide 
additional reinforcement to the catheter at the point where 
the most stress is applied in pulling the catheter through a 
subcutaneous area to help minimize the risk of catheter 
breakage . 

The catheter assemblies 10, 10' can be removed 
without unnecessary cutting by using a scalpel or a cutting 



- 19 - 



tool shaped to fit around the devices 14, 14' . Such a tool 
can be configured to have a hollow cylindrical cutting 
surface which has an inner diameter approximating the outer 
diameter d 2 of the fabric cuff 15. Upon insertion of the 
cutting tool around the device 14, the tool can be carefully 
forced over the device 14 such that the tissue around the 
cuff 15 is easily severed from the fabric. Once the tissue 
is severed, the catheter assembly 10, including the device 
14 can be easily slid out of the subcutaneous area. The 
physician can then close the area quickly. 

Preferably, as shown in Figs. 5 and 5A, the 
catheter assembly 10 having a catheter stabilizing device 14 
according to the present invention is removed from a 
subcutaneous location 40 without any surgical cutting. The 
assembly 10 may be removed by inserting a device 42 having a 
having a handle 44 and a head 46. The handle 44 has a 
distal end 48 which is attached to the head 46 for inserting 
into the lumen 18 of the catheter assembly 10 and a proximal 
end 50 which is held by the physician for inserting the 
device 42. Preferably the handle 44 extends in the 
longitudinal direction from the distal end 48 to the 
proximal end 50, and has a length sufficient to enable the 
head 46 to be positioned within the catheter stabilizing 
device 14, while the proximal end 50 of the handle extends 
outwardly from the proximal end 60 of the catheter assembly 
10 a sufficient distance to enable the physician to 
manipulate the handle 44. 

The head 46 and handle 44 may be formed as a 
single unit, or formed separately and fit together by 
soldering, snap- fit, mating threads or other similar 
attachment methods. The handle 44 and the head 46 may be 
made of any relatively rigid material, for example, steel or 
other metals, or a hard durometer plastic or elastomeric 
material. The head is preferably cylindrically- shaped if 
•the internal surface of the catheter is generally circular 
in cross section, but the shape of the head 46 may be varied 



in order to conform to the internal surface 54 of the 
catheter assembly. While it is preferred that the shape of 
the head 46 conform to the shape of the internal surface 54 
of the. catheter assembly 10, it is not necessary as long as 
the head is shaped, to fit within the lumen 18 , and to 
sufficiently grip the surface 54, to dislodge the 
stabilizing device 14 from the surrounding tissue and pull 
the assembly from the subcutaneous location. 

The head has an external gripping surface 52 y 
which is preferably uneven, so that the head 46 can grip the 
internal surface 54 of the catheter assembly 10. The 
surface 52 may have raised projections such as small spikes, 
ribs and the like. Preferably, the surface 52 has threads 
56 as shown in Figs.' 5 and 5A. 

The diameter d 3 of the head 46, as measured in a 
direction perpendicular to the longitudinal axis of the 
-device 42, when the head is generally circular in cross- 
section, is preferably larger than the diameter d 4 of the 
handle 44. The head 46 is sized such that upon insertion of 
the head 46 into the lumen 18 of the catheter assembly 10, 
the surface 52 grips the internal surface 54 of the assembly 
10. 

If threads 56 are provided, the head 46 may be 
rotated, by rotating the handle 44, such that the head is 
screwed into the lumen 18 for a snug fit between the 
gripping surface 52 and the internal surface 54 of the 
assembly 10. By gripping the internal surface 54, pulling 
force exerted on the proximal end 50 of the handle 44 will 
dislodge the cuff 15 of the stabilizing device 14 from the 
portion of the subcutaneous location 40 into /which it has 
ingrown without surgical cutting. After dislodging, 
additional pulling force on the proximal end 50 of the 
handle 44 will remove the assembly 10 from the subcutaneous 
location 40. 

For more easy insertion of the head 46 into the 
lumen 18, the head 46 preferably also has a tapered distal 



- 21 - 



end 58 as shown in Figs 5 and 5A. The distal end 58 may be 
pointed or rounded, preferably, the distal end 58 of the 
head 46 is conical with a smoothly rounded tip. 

The method for removing a catheter assembly having 
a catheter stabilizing device which includes a tissue 
ingrowth cuff, such as an assembly 10 as described above, 
ingrown into a subcutaneous location 40, preferably uses a 
device having a handle and a head having an external 
gripping surface, preferably the device 42 described above. 
The method includes inserting the head 4 6 into the proximal 
end 60 of the catheter in the lumen 18 by pushing the handle 
44 of the device longitudinally into the lumen as shown in 
Fig. 5. The head is then further inserted into the lumen 18 
by pushing the handle 44 until a distal end of the head 58 
is substantially aligned with the distal end, i.e. the 
second side 34 of the first end piece 20 of the stabilizing 
device 14. The proximal end 50 . of the handle 44 is then 
pulled outwardly in the longitudinal direction as shown in 
Fig. 5 to dislodge the tissue ingrowth cuff 15 from the 
subcutaneous location 40.. Continued pulling will remove the 
assembly 10 from the location 40 without surgical cutting. 

If threads 56 are provided to the surface 52 of 
the head 46 of the removal device 42, then, when the head 46 
is being inserted, the -proximal end 50 of the handle 46 
should be rotated as shown in Fig. 5 such that the head is 
screwed into the lumen 18 for a more snug fit between the 
head 46 and the internal surface 54 of the catheter assembly 
10. 

This removal of the present assembly as described 
above is a significant improvement over prior art removal 
procedures in which the physician had to cut around the 
circumference and all edges of an ordinary fabric cuff such 
that the physician was, in effect, digging the cuff out of 
the tissue. Such a procedure causes increased bleeding and 
risk of infection. Further, due to the design of the end 
pieces 20, 22 of the device 14, the assembly slides out of 
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the subcutaneous area much more easily minimizing the 
possibility of breakage or snapping of the catheter in the 
subcutaneous area. In addition, when the removal device 42 
is used, no surgical cutting is required and the catheter 
assembly 10 is easily removed from the inside of the 
catheter with minimal risk of bleeding and infection to the 
patient. 

The invention will now be described in accordance 
with the following non-limiting examples: 

EXAMPLE I 

Two tapered frustoconically- shaped end pieces 
formed of silicone and having 24 FR cylindrical openings 
extending through the end pieces are positioned on either 
side of a Dacron® cuff affixed by as adhesive layer to the 
external surface of a single-lumen catheter of a Tesio 
catheter assembly. The angle of taper of the 
frustoconically- shaped end pieces is 45°. The cuff is pre- 
cut to a rectangular shape 5 mm X 25 mm in dimension and 
then affixed to the catheter such that the cuff fits around 
the catheter one time without overlapping. . The end pieces 
are. positioned such that the larger diameter sides abut the 
edges of the cuff. The end pieces are then subjected to 
heat by liquid vulcanization injection molding such that the 
internal surfaces of the end pieces are in full facing 
engagement and molded onto the external surface of the 
catheter. 

EXAMPLE II 

A mold is prepared having the shape of a 10 FR 
single lumen catheter of a Tesio catheter assembly having 
first and second end pieces positioned on a proximal portion 
of the catheter. The second side of the first end piece is 
17 cm from the proximal end of the catheter and the second 
side of the second end piece is 22 mm from the distal end of 
the catheter. The end pieces are radially tapered at a 
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constant rate of increasing radius from the external surface 
of the catheter toward first sides which lie in a plane 
perpendicular to the longitudinal axis of the catheter such 
that f rustoconically shaped end pieces are formed and the 
angle of taper is 20°.. The first sides have annular cross- 
sections and an outer diameter of 6 mm. The first sides are 
spaced longitudinally 3.5 mm from each other. The mold is 
filled with silicone and subjected to heat by injection 
molding to form a unitary catheter. The catheter is removed 
from the mold. 

A Dacron® cuff as described in Example I and 
measuring 3.5 mm by 22 mm is affixed to the external surface 
of the catheter: in the space between the f rustoconically- 
shaped end pieces such that the edges of the cuff abut the 
first sides of the' end pieces. 

EXAMPLE III 

A unitary base of a stabilizing device having two 
end pieces and measuring 1.7 cm longitudinally from the 
second side of the first end piece to the second side of the 
second end piece is formed by injection molding. The end 
pieces of the unitary base each have an angle of taper of 
20°. The central portion of the base is 3.5 ram as measured 
longitudinally between the two- end pieces and has a 
thickness measured from the interior surface of the central 
portion to the exterior surface of the central portion of 
about 0.5 mm. The unitary base has a 10 FR cylindrically- 
shaped opening extending through the base. The base is slid 
over a 10 FR single lumen catheter from a Tesio catheter 
assembly until the base is 17 cm from the proximal end and 
22 cm from the distal end of the catheter. The unitary base 
is then heat molded to the exterior surface of the catheter 
by liquid vulcanization injection molding. 

It will be appreciated by those skilled in the art 
that changes could be made to the embodiments described 
above without departing from the broad inventive concept 
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thereof. It is understood r therefore, that this invention 
is not limited to the particular embodiments disclosed, but 
it is intended to cover modifications within the spirit and 
scope of the present invention as defined by the appended 
claims. 



